The vitamin D receptor (VDR) binds to the nuclear matrix via its hinge domain: A potential mechanism for the reduction in VDR mediated transcription in mitotic cells.
Vitamin D is best known for its regulation of calcium homeostasis. Vitamin D exerts its genomic actions via the vitamin D receptor (VDR). As a member of the superfamily of nuclear receptors (NR), the VDR is primarily located within the nucleus of non-dividing cells. We show here that the VDR relocates from the nucleus into the cytoplasm across all stages of cell division in CHO cells. Furthermore, we show that the VDR is transcriptionally inert during cell division. In addition, 1α, 25 dihydroxyvitamin D (1,25(OH)2D3) promotes VDR binding to the nuclear matrix. Finally, we assessed the structural nature of VDR binding to the nuclear matrix. Mutation of the hinge domain reduced VDR's ability to bind to the nuclear matrix and to initiate transcription in response to 1,25(OH)2D3. Taken together, our data suggest that the association between the VDR and the nuclear matrix accounts for the apparent cytosolic distribution as the matrix disperses within the cytoplasm when cells divide. This may also explain the dramatic reduction in VDR mediated transcription during cell division. Our data also confirm that similar to other NRs, the hinge domain of the VDR is responsible for this association.